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5fc&l. 4 H1ME 1 3 TUtY 2 Og 0. 6,3liSPi:Nb 2 

O 5 »*%0. 7 2«*g|5(DS!f^T^Dx.^ <fce>(Cb£„ 
[0 0 8 7] 

•* z> w o 3 m% * tc £ W 3 # > ^* X tt y W © * it 2 £ 4 % T? & o fc o 
[0 0 8 8] 

AGa, T^K-fAAl, x;V tf ? A E r , ^KU-^AGd, 

, ;i/ff)ALu, I»Zn, l^^Nb®^! (Ml) (DAit, 6 

tc^-t^ic, nasfiiE i~e 1 2jcfev^ttt#7C3R (mi) ©*#-£*i-en 1 

fiS%T*$>y, ^fe^JE 1 3 iCfcV^Tte-f y h U fAYM-t^Nb®# 
[0 0 8 9] 

[0 0 9 0] 

?£(C> ±SB©J:e)tCL/Tf^»(Lfe^«lE 1~E1 3 £>#T U ^«MtCD 
nZWiVMl'Xft\<\ 5if>f * 6 0°C(Z)^M^ 

2 5 ffiliE# 2001-3112272 
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[0 0 9 1 ] 

ohm looau ^»Je i~ei 3©#T;b^u^*M{cj3^^,^ 

[0 0 9 2] 

6] 





woa uwommvo 


M 1 <D 


M l Olffl-fr 








a>mm 


mm 


cms%) 






nmmv i 


Yz Oa 


Y 


1 


1 00 


1 2 3 


HI6^JE2 


Y 


Y 




10 0 


1 1 9 


^S60!1E3 


Y (OH) a 


Y 




10 0 


1 1 9 


HSB««JE4 


Yb 2 Oa 


Yb 




9 9 


110 




Ca (OH) 2 


Ca 




1 0 0 


1 0 8 




A 1 (OH) a 


A 1 




1 0 0 


10 8 




E rz Oa 


E r 




1 0 0 


1 1 1 




Gda Oa 


Gd 




9 9 


1 0 7 


I&86ME9 


Tmz Oa 


Tm 




9 8 


1 1 2 


U?&fllE10 


L U 2 Oa 


Lu 




98 


1 1 2 




ZnO 


Z n 




1 00 


1 1 3 


HiSIS#UE12 


Nb 2 Ob 


Nb 




10 0 


1 1 5 


5&KE0JE13 


Ya Oa 
Nb2 Ob 


Y 

Nb 


0. 5 
0. 5 


1 0 0 


1 1 7 










1 0 0 


1 0 0 



[0 0 9 3] 
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roue*, -rhv >?Ati3/^ hmittofrbte&mnmtfij&f&ztifcjmiit 

— y^r^/«S:fflv^&*»«E 1 ~E 1 3 ©*7;i/j& U »*afitt, ±13© 

1 ~e 3&#e 1 3<D&T;vzivmmmiz&^r\t. mummrizisttzftMn 
e>fcfaJtbTfcy, #ic. y 2 o 3 

[0 0 9 4] 
(H»JE 1. 1~E1. 8) 

&i£#9Ei. i~ei. 8 fc£v^Tii, yjvij vmnmm fcZtt&'t 

z.<D&$izmmm&mf&zftfcmm^ ±m<DmmwE i<Dm&t.m& 

ic, ¥^fizS^l /im©wo 3 Y 2 o 3 ^SrM^S-Br-S «fce>icb 

[0 0 9 5] 

nt% 3©H1ME1. 1~E1. 8 {CfcV^te, _tiB©«fc 3 lC4*««#Jg 

«a*ife»5icjc^tt«««i MiniDwog »**:-*&jcy 2 O3 »5fc&«Wsit 
wt>f y h u ^A7B3R Y<3Da^-eti-r*io. o 5M*%T*-&tt*#o. nt% 

0. lti%T?^ffIA«0. 211%, **«E1. 3tij:3!>^f>ilW 
il>f V hU^A7C3RY<Z)4^-e*l-r*lO. 2lt%7?^ftl^0. 411%, H 
ilME 1 . 4 ttt^^^f^^ciWt-f^ h U ^AjcSRYflDJI^-eti^tiO. 

3S*%T*-^tf4^o. 6ii%, himei. 5-eii^>^*x-^>7cmw^-r 
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v b v v j^tcMy (DM^n^en o . 5 mm%x*&tm& 1 mm%. mmmE 1 
(DAtf^n j en2m&%T*'&$imitf4:mML o /o. h^mei. 8X'iw>^f> 

[0 0 9 6] 

fit, ^tu^^{covNT«> JilBcDHigMi o^hin^icbT, #y;i/# 

y4*,Mi£M{cMvv _hIB©m6Ml ©i^i:ii{aT, MteME 1 . 1~ 
El. 8©*r;i/*U#«?fiS:f^»b'fe < , 
[0 0 9 7] 

^JC, ±SB©J:^tCLTf^*(Lfcm6«E 1. 1~E1. 8 <D#T U 
«UCov%T%, _tia©miSMl©»^2l|fl«lCUT, 2 5n©tS&&#TiC^ 

T^Scmsr^yigbrffw, 5-9- 6 ox:© 

[0 0 9 8] 

fit, _htH(7)ii^Mi <DT)i*vwmmizi3rtz> ? )ig<Di&m^m]k 

^-f^M&lOOilU HME 1. 1~E1. 8<D&TfrJjVmnmzi3 

X. Tmco^l IZmLfc* 
[0 0 9 9] 
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<aa%) 


W + Y£>tU£- 

<as%) 
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0.0 5 


0.0 5 


i 0. 1 


10 0 


8 6 


sat«Ei. 


2 


0. 1 


0. 1 


0. 2 


1 0 0 


9 7 


««E 1. 


3 


0. 2 


0. 2 


0. 4 


10 0 


119 


nnmE i. 


4 


0. 3 


0. 3 


0. 6 


10 0 


12 3 




5 


0. 5 


0. 5 


1 


1 0 0 


12 6 


SUAE 1. 


6 


1 


! i 


2 


1 00 


12 3 


^itefl'fl k i . 


7 


2 


2 


4 


9 6 


1 2 1 




8 


3 


3 


6 


9 1 


1 1 5 


^JgfllE 1 




2 


1 


3 


1 0 0 


12 3 






2 




2 


1 0 0 


1 0 0 



[0 10 0] 
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YiiCD^-ftMSrO. 2~4U%<0*&HlC'r*;ii:##£L<, J: i ; £ b < 
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[0 10 2] 
CmMMF 1-F12) 
MMMF l~F 1 2(c^3vnT«, 7;i/# U^«M-y^;i^£#i^£lc& 
fey, I6 7g©ii->y^;i/}:^lt. mWFitiiiiT^H-^A&g 
. 7lg. HMF2ti«iy>^>S8. 6g, HiIF3tij:iiaA';i/ 
h£8. '8g, »jF4tiMIie&9. 20g, »jF5tttfi*;i/ 
£/^A&9. 3 0g, HIMF6t(«i7^^i'^5:6. 8 3 g, ^IMF 
7T*li«-f y h U 1 3. 04g, HflgffilF 8t«i^f ^f;Vtf7i$: 

17. 9 8 g, mteMF 9T1«iV>^>$: 1 8. 0 g , mMW F 1 0 
BftV>jtf>&2 2. 2g, HMFl lt'}«iT>ij*>$:4. 2gfc«l3/< 
;i/h&4. 2 8 g, HJ6MF 1 2-ett«i3A^ h£4. 2 8gt«KI»S:4 

. 6 gitix.^ i^afe. 

[0103] 

1 0li%O*iftt h U HBSrtCifiTFU pHH 1C 

itT, *Bfc-ffc— y^r^/tpJCA 1, Mn, Co, Zn, Ca, Mg, Y, Yb©# 
TC^t (M2) ^HSStifc^-ft-y^r^/l&^feWfc. 
[0104] 

rrt\ TKtft-^^^^ic^WS-^^^N i i:, ©^StifcAi, Mn, 

Co, Zn, Ca, M g , Y, Yb0^i (M 2 ) ©^*{C*f^S#jn^ ( 
M2) (bm&l*. TSE0>^8 <fce>lC, H»JF 1 ~F 8 TMifatlfc 51? 

%> H»JF 9tiil 0Hf%, HJISMF lOtttl 21?%, HJ6MF 1 1 -£ 
»M n tfi 2 . 5 tCo^2. 5 M?%, 'HJfeW Fl lt*liCo^2. 51 

BfcZn^2. 5l?%C^ot^fc 0 
[0 10 5] 

fit, ±m<z>&7tm (M2) ^©^$tife7Kmfb-y!r;i/^5:ffiv>s^ 



3 o 
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#200 1-2 73 152 

(DmmmicDM&zimmzLT. mmmf i~fi 2<D&T)H]vmmmzftm 

[0 10 6] 

mz. ±m<n&oiz.Lxftmi;f=.MtfomF 1 ~f i 2©#T;i/#y^«?feico 
v^rfe, ±fH©n^Mi®«-^^^icuT, 2 5°c(Dum^r^^x^m 

f^T^J3VNT^«$:^U^LT^v>, MMmMtf 6 0 °C ©ffi^ff Tlcfc #5 
[0 10 7] 

tf'-fr-f #;i/$c& lootu ilMF i~fi 2©#y;i/#y^muc;j3tt£$[ 

[0 10 8] 
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m 2 09 me 


M2/ (N i +M2) 
<DM& (!!(-?•%) 






^JteflfflF 1 


A 1 


5 


10 0 


110 


3&fif60!l F 2 


Mn 


5 


9 8 


110 


3 


C 0 


5 


10 0 


113 




Z n 


5 


1 0 0 


113 


^ift#J F 5 


C a 


5 


10 0 


10 9 


naswFe 


Mg 


5 


98 


1 0 8 




Y 


5 


1 0 0 


110 




Y b 


5 


10 0 


10 9 




Mn 


1 0 


97 


1 1 1 


^as^jFio 


Mn 


1 2 


88 


1 1 0 


nas^jFii 


Mn 

Co 


2. 5 
2. 5 


1 0 0 


1 1 1 


mmmF 12 


C 0 
Zn 


2. 5 
2. 5 


1 0 0 


1 1 6 








1 00 


1 0 0 



[0 10 9] 



ykWMt-v>r)im3izm^t=.mMWF i~f 1 2<D&Tji*vwmmit. ±m<D 

1 o©r;^^UMM^c^3v^Ttt^*#'[4^<gTbTv^fco 

[0 110] 
(HIMG 1 ~G 12) 
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[0 111] 

MMWG 1~G 1 2{Cfc^T»> 7** U 1 U _y h 

$t§KOH, N a OH, L i OH • H 2 0<Z>i&, HJ&M 1 (D^^t^^L, 
MMMG 1 TfliKOHS: 3 3 6. 6g, N a O H & 2 0 . Og, LiOH-H 2 
0 5:0. 42g(Cb, 2 T&KOH& 3 3 6. 6g, NaOH&20. 

Og, LiOH-H 2 'Ofe4. 1 9 glCU HIffi|G3T'«KOH5:3 3 6. 6 
g, N aOH£2 0. Og, Li OH • H 2 0&83. 8 g fC L, HS6^jG4"e 
(iKOH$: 3 36. 6g, NaOH^20. Og, LiOH-H 2 0^92. 0 
gfCL, iIfflG5T'ttKOH^3 3 6. 6g, NaOHH. Og, LiOH 
•H 2 OH1. 9glCU HMG 6 TiiKOHS: 3 3 6. 6 g, N a O H £: 
8. Og, LiOH-H 2 OS41. 9 glCL, HJf&M G7tliKOH5:3 3 6 
. 6g, NaOH£l60. Og, LiOH-H 2 OS41. 9 g &C L, HK&M 
G 8T'{iKOH?:3 3 6. 6 g, N a O H £: 168. Og, LiOH-H" 2 OS 
4 1. 9 g(CU UliG 9 -e«KOH& 168. 3g, NaOH&20. Og 
, LiOH-H 2 OS41. 9 g{CL. MfefflG 1 0T'ttKOH$:2 24. 4 g 
, NaOH£20. Og, LiOH-H' 2 OS4 1. 9 gfCL. IMG lit 
liKOHS5 61. Og, N a O H£ 2 0. Og, LiOH-H 2 OI41. 9 
g(CU MMMG 1 2 tttKOHS 6 7 3. 2g, NaOHS20. Og, Li 
OH • H 2 0&4 1 . 9glClfc„ fit, r<Z)H»jG 1 ~G 1 2 iC^VxTffl 
V^T^*U*»?Rtf»tCfeJitSKOH, NaOH, LiOHffi#g| (mol/ 
1) £TSH<£>^9 IC^L^o 
[0 112] 

#ClC ±l2<Z>J:-5lCLTf£§gLfc!yfeMG 1 ~G 1 2C0#T;i/^j VWmmz^) 
flC«&i»»JjgLTfTV^ 5 -tM*/l/g ^tf)^, 6 0°C©jim 

[0113] 
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[0114] 

[*9] 





KOHjftS 


NaOHSI 


L i OHIS 








(mol/1) 


(mol/1) 


(mol/1) 






*ifc0tjl 
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1 . 
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1 00 


1 0 0 


^js^jg i 


6. 


0 


0. 


5 


0. 


0 1 


9 5 


8 7 


SSJ60JG2 


6. 


0 


0. 


5 


0. 


1 


9 8 


9 9 


HJfi^G3 


6. 


0 


0. 


5 


2. 


0 


1 0 0 


1 0 3 


^«60IJG4 


6 - 


0 


0. 
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2. 


2 


9 7 


8 4 


mmmG 5 


6. 


0 


0. 


1 


1. 


0 


9 7 


8 6 


9Si60>JG6 


6. 


0 


0. 


2 


1. 


0 


9 9 


1 0 0 


HJfg^JG 7 


6. 


0 


4. 


0 


1. 


0 


1 0 1 


10 1 




6. 


0 


4. 


2 


1 . 


0 


1 0 1 


8 4 


nmmG9 


3. 


0 


0. 


5 


1. 


0 


9 1 


8 7 




4. 


0 


0. 


5 


1. 


0 


9 7 


9 6 


HJS^JGll 


1 0. 


0 


0. 


5 


1. 


0 


1 0 2 


9 8 


fbg#JG12 


1 2. 


0 


0. 


5 


1. 


0 


1 0 6 


8 0 



[0 115] 



Z<Dffi$k, y;i/#U«jim#tca3tfSKOH©«£#4. 0~10. Omol 
/l, NaOHODiS^O. 2 — 4-. Omol/1, LiOHfflWO. 1~ 

2. omo i/i<Dmmzfjt^r=.Tns%vmmm*m^r-mMwiRT$mmmG 

2, G3, G6, G7, GlO, Gl l©#7;i/*'Jitilt TJVjjVmMffi. 
t^CSW^KOH, NaOH, L i O H<D& s e;MgM#_hfBtf>$gHlCJ& o X Vn& 
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^MMWGl, G4, G5, G8, G9, G 1 2 (DTK* V W^M <fc U 
T tC £ W S * tfff *l T V % fe . 

[0 116] 

itmoMtWiVc =r A ;v Mc it ft s 4x t t ;i/ * u ili &c fcwr;^ u # (c 
[0 117] 

i©«fc^«:r^*y **?tfiM — 'y^r^/«S:iE«fCfflv^feT;i/*y S 

■9- >r * jift&tfm b < iri± u . 

[M©ffi#fcl&E£] 
[013 

c«f-*©bw!3 

1 IE* (— y4r;HS) 

2 ft« 
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